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Introduction
Nowadays, industry has entered a new era of information and research organizations in business have a particular industrial position because it is a requirement for success of organizations and human beings. Although these organizations have a long history, but their growth and development and the recognition of their role and importance has gotten serious in recent years and the future of research and technology organization based upon the current predictions show a growing and developing trend. These organizations have an essential role in designing and implementing the required studies in Iran and in this way provides a setting for success in information and communication era. Qualitative procedure of higher education and increasing number of graduates and specialists in different fields of science are effective in the growth of research and technology institutes. From the perspective of national innovation system, the main role of research and technology is making connection between two domains of universities and industrial agencies. Therefore, one of important activities is changing the research achievements to economic benefits including producing new products, improving the available products, and reducing the price of products. Such kinds of organizations with their enterprises help transfer knowledge among activists in various domains and produce basic knowledge (Barge, Lemus, Nunez, & Modrego, 2007) . According to this definition, technology research organizations are non-profit organizations which do research and development (R & D) related activities to improve the competitiveness of organizations through upgrading innovative and technological capabilities. A point that has drawn the researchers' attention is that the organizations are successful in competitive condition for research and innovation which can overtake other ones. Many of research managers believe that research organizations should pay more attention to details and competitiveness parameters. Jain and Triandis (2010) stated that these organizations are different in four aspects from other organizations. In these organizations, employees have a high level of knowledge and talent. They have curious, independent, thoughtful, and analyst mind. The ideas are created through a unique network of communication which is not available in other organizations except research organizations. Their support and financial resources are different from other organizations. The biggest sponsor of their research is government. This kind of financial support caused that the research organizations gain a particular characteristics in this field because it pays attention to the whole community not a particular individual or sponsor organization. Organizational culture is different from other organizations in tangible factors such as research facilities, laboratory equipments, and office buildings and intangible factors like rules, requirements, merits, and norms. The concept of competitiveness in research organizations is a new approach considering its structural differences with industrial structures although the concepts such as competitive advantage and competitiveness factors among different nations and industries have examined in macro and extra-macro level (Huang, Yung, & Yang, 2011) . This research was conducted with the aim of identifying and prioritizing the competitiveness of research organizations. The main aim of present research was identifying the effect of the factors in Porter's model about competitiveness of research organizations and analyzing their impacts. Accordingly, this study tried to investigate secondary objectives such as the relationship between various factors and characteristics of organizations and their competitiveness, analyzing and ranking the factors of Porter's model in research organizations, and ranking of sub-factors of Porter's model factors would be considered.
Competitiveness
Theoretical study of various experts and researchers reveals that there is no single definition or interpretation for competitiveness (Lucato, Junior, Vanalle, & Salles, 2012) . In general, competitiveness can be considered as abilities and capabilities of a business, industry, region, or nation possess and can maintain to produce higher rates of return to provide good human resources in international competition. In other words, competitiveness is an ability to increase market share, profitability, value-added growth, and existence in fair competition for a long time (Thompson, 2001) . Competitiveness can be explored from multiple dimensions. One of important aspects is the sources of competitiveness. These sources can be divided to three groups, namely technology, organization, and human resources. Competitive advantage resulting from human resources has more stability than other competitive advantages and needs much time to be imitated by the competitors (Yolles, 2009 ). In this model, Porter (1990) considered competitiveness as a result of mutual interaction among internal factors (general factors such as ingredients, energy and manpower and technical factors such as skilled manpower, technical knowledge, and advanced technology), domestic demand condition (size, quality, and quantity of domestic demand), related and supporting industries (distributed systems, research institutions), structural strategy and competition (lower prices or differentiation). Porter (1990) believed that these factors are mutually interacted and changes in each of them can affect other factors. In addition, two external factors including government and unforeseen events influence the factors that can be effective in competitiveness. Porter (1985) suggested his five forces model in which the nature and competitiveness of each industrial environment is related to a set of five different powers. He also believed that the number of competitors and the intense competition among five competitive forces increase competitiveness of industry and country (Baltzan & Phillips, 2010; Grundy, 2001) . The cause of this issue is the mutual effort of competitors for increasing the quality and reduction of cost of products or services for customers' satisfaction (Cronin & Taylor, 1992 Eisingerich & Bell, 2008; Yeo & Li, 2014) . These factors aimed to contribute to an increase in perceived standards of living and higher customers' satisfaction. Government as a main force always is effective in the competitiveness and can intervene in political, economical, and social issues and enforce laws and regulations and possess positive or even negative effects in the competitiveness. Monetary policies, financial and business policies, tax laws, supporting, official, and organizational policies, governmental costs and other governmental decisions are effective in the competitiveness of agencies, industries, and countries (Yglesias, 2003) .
Conceptual Model
Previous studies clearly indicate that various factors affected competition. Considering this, several models and structures of this factors and indicators have been studied such as Porter's five forces model of competition. All five competitive forces might be effective in competitiveness in industry (Altuntas, Semercioz, Mert, & Pehlivan, 2014; Dale, 2000; Tallon & Kraemer, 2007; Ucmak & Arslan, 2012; Yunna & Yisheng, 2014) . The first force of this model is bargaining power of suppliers which suppliers can apply pressure on a company by charging higher prices, adjusting the quality of the product or controlling availability, and delivery timelines. The second force of Porter's model of competition is bargaining power of buyers. Buyers increase competition within an industry by forcing down prices, bargaining for improved quality or more services, and playing competitors against each other. All of these factors decrease the attractiveness of the industry by lowering its profitability. The power of an industry's important buyer groups depends on characteristics related to its market situation and the relative importance of its purchases from the industry as compared with its overall business (Porter, 2008) . In threat of new entrants, new competitors to an industry bring new capacity, the desire to gain market share, and often substantial resources. Prices can bid inflated cost as a result of reducing profitability. Therefore, institutions that are seeking to diversify their business and enter into a new market or industry often make optimal use of the resources at their disposal in order to make a fundamental change (Porter, 1980; Wesseling, Faber, & Hekkert, 2014) . The next factor of Porter's five forces model of competition is intensity of rivalry among competitors. Industry rivalry takes the form of jockeying for reaching a position using various tactics such as price competition, advertising battles, product introductions, and increase or warranty services for customers. In most industries, one company's competitive moves will have a noticeable impact on the competitors. Therefore, it may provoke a fight against the competition that threatens its strategic position before formulating firm strategies. The intensity of rivalry among firms is one of the main forces that shape the competitive structure of an industry (Covin & Slevin, 1990; Ormanidhi & Siringa, 2008; Tavitiyaman, Qu, & Zhang, 2011) . One another factor of Porter's five forces model of competition is threat of substitute products. All firms in an industry are competing, in a broad sense, with industries producing substitute products. Substitutes limit the potential returns of an industry by placing a ceiling on the prices firms in the industry can profitably charge. All firms in an industry have a wide competition with industries that produce substitute products. Substitute products by placing a ceiling on the price restrain the potential productivity of the industry. More suitable the cost of substitute products, more stable will be the limitations of profitability ratio (Niederhut-Bollmann & Theuvsen, 2008) .
Government is other effective factor in this model which plays significant role in competitive industry. In many industries, government has a role of buyer or supplier and can influence over industry competition through the policies have been implemented. In most cases, the role of the government as a buyer or supplier was mostly determined due to the political rather than economical conditions which were determined as a buyer or provider. Rules and governmental regulations can be factors for measuring constituting restrictions in the activities of buyer-supplier organizations (Lee, Bae, & Lee, 1991) . However, it is better to test the role of government as an independent factor and discuss their impact on competition through the five competitive factors to achieve the purposes of structural analysis. In other words, the results of government decisions in aforementioned factors reflect in the competitiveness of research organizations.
Research Hypotheses
In this study, the following hypotheses were tested based on the Porter's theory. 
Method
The purpose of this study was to find out the main factors which affected the competitiveness of the sectors. The data were collected in the form of field research. The statistical population of this research consisted of in 92 organizations or institutes in Iran (among technology research institutions approved by the ministry of science, research, and technology). These organizations consisted of universities, science and research ministry, private sector, and other organizations. The obtained sample size presented in Table 1 . Simple random sampling method was used in order to collect the necessary data and to test the hypotheses of the study. Furthermore, a well structured questionnaire whose reliability and validity were tested in advance was distributed among the participants. This questionnaire consisted of two sections was used to collect on a 5-point Likert scale ranging from strongly disagree (1 point) to strongly agree (5 points). Demographic information of the statistical sample including gender, education, age, research working experience, type of job, type of organization or institute, affiliated organization, type of research was presented in the first section. The second part of the questionnaire measured the variables of the study including suppliers, buyers, new entrants, existing rivals or competitors, and substitute products and tested the research hypotheses which were presented in Table 2 . Based on the data gathered, the reliability coefficient alpha was calculated to be 0.79. The analysis methods used in this research was non-parametric tests including Binominal test and Spearman's rank correlation coefficient.
Results
The descriptive statistics of the respondents are presented in Table 3 . These statistics are categorized based on the occupation and working experience. In the second step, the relationship between the types of research institutions, institutional affiliation, and types of research activities with impact of each five factors of competitiveness and some of its main subsets was examined. Therefore, Spearman's rank correlation coefficient as a non-parametric measure was used to test the significance of association between the two variables. This method uses a coefficient of rank correlation after ranking the variables. Table 5 showed the result of Spearman's rank correlation coefficient. As shown in Table 5 , the obtained correlation coefficient for the relationship between investigated elements, in most cases, was higher than error level (0.05) and the test statistic lied in the null hypothesis region and therefore there was not sufficient reason to accept the first hypothesis. This meant that the test statistic was located in the first hypothesis region and therefore there was no reason to accept the null hypothesis. The positive correlation coefficient meant that there was a statistically significant positive correlation between the variables while negative coefficient indicated a significant inverse relationship between the variables. With respect to Table 5 , all hypotheses of the study were confirmed. Friedman's nonparametric test for rank position and significance was performed to determine respondent's preferences and see if the differences were significant. Thus, factors affecting the competitiveness of research institutes were prioritized, i.e., threat of existing competitors, threat of new entrants, threat of substitute products, bargaining power of suppliers, and bargaining power of customers (applicants). Table 6 presented the mean ranks of Friedman's test results. By using Spearman's nonparametric test, the relationship between the types of institutions, organization affiliation, and types of research activities with main hypothesis was examined and the results finally presented at Table 7 . As it is clear from Table 7 , the obtained correlation coefficient between the variables in most cases was greater than the acceptable error level. It meant that test statistics lied in the null hypothesis region. Consequently we can claim with 95 per cent certainty that there so we can say that there was no reason to accept the first hypothesis. In some cases, significant level of error was smaller than the acceptable level (0.05). This means that the test statistic was located in the first hypothesis region and therefore there was not sufficient reason to accept the null hypothesis at 95 per cent confidence level.
Data Analysis for Testing Hypotheses

Discussion
Organizational competitiveness is considered as an emerging issue in the country. The waves of privatization in Iran and some scientific issues related to it came back to twenty years ago in this field. The privatization of higher education and public universities has been a worldwide phenomenon in recent years. Technology importation and large number of engineering graduates provide opportunity for greater mobility to meet the needs of technology. For this purpose, competitiveness in technology research institutes was considered in this study. The hypotheses were tested by non-parametric tests and as a result all five hypotheses of the study were confirmed. It meant that raw material suppliers, equipment or providers of data and information, applicants and customers of research products (services), existing competitors or rivals, entry of potential competitors or new entrants, and possibility of substituting new products, services or technology should be considered as factors that can affect the competitiveness of technology research organizations.
One of the obtained results from the hypotheses test was that ministry of science, research, and technology or university affiliated research institutions compared with private institutions considered the threat of substituted products as a competitive factor. There were no significant differences indicating the impact of institutions on their attitudes toward competitive factors. In addition, the researchers and research managers who have high education degrees felt better the effect of the threat of competitive rivalry among existing firms and substituting products than those who having a lower university degree (BA). Therefore, their knowledge of technology and their opinion about the threat of substitute products was noticeable. Researchers and research managers who having a work experience more than a few of their less experienced colleagues believed that having unique facilities and processes of implementing research could be effective in increasing competitiveness in research institutions. They also considered less effective the role of small number of suppliers as a competitiveness factor than other their research colleagues. Research institutions affiliated with universities and ministry of science, research, and technology were less aware than private research institutions of the effect of superior products as preventing agents against substitute products. Building work relationship with individuals or institutions who possibly applied for research products or services, and limited access to information or raw materials as an entry barrier to new entrants were considered less essential for increasing the competitiveness of research institutions by affiliated institutions on comparison with other organizations or institutions. Another result was that there was no significant difference in effects of type and size of research institutions on their attitudes towards available competitive factors.
Conclusion
Future researchers and research institutions in this field of inquiry should analyze competitive factors in the field before selecting the area of interests or abilities, considering technical and economical issues, identifying clients, suppliers, and potential competitors or rivals. Furthermore, they should attempt to predict or detect the substitute products in terms of technology. It is controversial to select the rivalry among existing competitors as the first priority among the five competitive forces. Two factors lead to this view are as follow: First, existing rivals or foreign firms may consider main threat for the research organizations of country. Second, research and technology organizations in a country are important elements because they are considered as rivals.
Foreign firms not only would be caused to improve the quality of available technologies, but also would be prevented a monopoly in the country. If domestic research institutions want to compete with them, they should increase the quality of their products and decrease their prices. If the existence of a competitive environment in domestic markets is considered by respondents, then it seems that the number of research in research and technology organizations decreased or from scientific policymakers' perspective, there is not any suitable thematic separation for them in majority institutions. Therefore, the activities in which they are engaged are repetitive and parallel to one another. The duties assigned to ministry of science, research, and technology are appropriate policy formulation, review, performance evaluation of these organizations in order to stop wasting material and spiritual capitals. These institutions' policy makers should be aware that they will have a strong competitive environment if they do not have a growing technology or unique and distinctive process.
Sometimes, the selection of research subjects and fields would be done correctly and efficiently, for some reason faced with a lack of consumer demand or the other competitor's tactics (including foreign firms) reduced its actual value. Facing such conditions, it is better for research institutions to have enough power or capacity to hold their research product both in terms of time consumption (before replacement of new products), and the financial support to be maintained until the appropriate time. Research institutions should be in terms of facilities, equipments, and fixed costs in such a way that when the considered field of research is encountered with crisis they can easily change the direction of the field to another one in order to use facilities and appliances in the new subject or field. Continuous identification and communication with potential future applicants are important points that should be considered by research organizations. This point should be taken important especially for unaffiliated institutions. Although the risk in research is perilous for research institutions, it has the entrance advantage of new competitors or barriers. Research institutions with personal and institutional experience can reduce the risk and increase the barriers of entry towards new competitors. Although locating business in certain areas requires heavy costs, it reduces the possibility of entering of new competitors. It is better that the suppliers of materials, equipments, and statistics are identified in specified field. The limited numbers of suppliers lead to increase their bargaining power. In addition, the challenges of conducting research decrease the competitive power of research institutions. It is necessary to collect information or data about markets and products when working with suppliers. This information would be helpful tips to prevent artificially increase bargaining power of the firms' suppliers against research institutions.
Ongoing research in areas that require special equipment and materials can reduce the competitiveness of organization through increasing the firm's bargaining power of suppliers of materials and equipments. The institutes possibly must choose the research topics that are of interest to numerous applicants. Research topics should be chosen in such a way that neither the applicant nor the supplier (the client) do not have any ability and possibility to enter in that field of study. Otherwise, these two groups do not compete with research institutions; they can reduce competition in research institutions through threatening their capabilities and increasing the bargaining power.
Despite the fact that the findings of this study claimed the effectiveness of competitions in organizations; there were some limitations in the implementation of the present study. Due to time limitation, there was not enough time and budget to distribute the questionnaire in different organizations and this study just focused on research institutions and university affiliated organizations. The time span in this study was not enough, so a long-term study may help obtain comprehensive findings. The present study used only a questionnaire to elicit information from participants and it could use multiple method approaches like observation and interview to increase the validity of its data.
This study approved that Porter's five competitive factors model was applicable to the research and technology institutions. However, it is still unclear whether the proposed strategies for the industry can be implemented in these organizations or not. For analyzing such strategies, it is better to analyze and evaluate the above-mentioned institutions in several classes of the same. Implementing the same kinds of strategies for different categories or sets is not recommended. We can replicate these factors and assumptions in other sciences and humanities majors through confirming competitive factors for research and technology institutes.
Nowadays, the issue of competitiveness is claimed to be one of the convenient topics in the field of management and marketing. In the present study, the impact of competitive factors in research and technology institutions was investigated; however, a chain of other studies in this field is required to verify and investigate the claim of this study, along with many other key issues in this regard. First, the study could be conducted in other nontechnical fields of study to evaluate competitiveness factors. Second, the study could be investigated the competitiveness factors based on resource-based theory, introducing the advantages and disadvantages, and providing competitive factors. Third, this study can be replicated to investigate the research and technology institutions in other fully specialized areas in order to provide competitive strategies. Furthermore, the study can be applied in industry-related research institutions, R & D, and institutions in science and technology parks.
